M. OBIKA and T. HAMA [Vol. jib, each 10 to 30 individuals using the fluorimetric method which will be described elsewhere.8' Identification of pterins was carried out on 100 to 200 individuals in each experiment by paper chromatography (solvents: n-propanol-1 o/ ammonia 2 :1, n-butanol-acetic acid-water 4 :1:1, 3 % urea, 3 % NH4C1, 5 % acetic acid, 5 % Na-citrate, and 5 % Na2HPO4) and the ultraviolet spectrum analysis.
Pterin fractions in the course of normal development. In all species employed, no pterins were detected before melanophore differentiation.
Simultaneously with the appearance of the melanophores in the eyes and the anterior trunk region, biopterin9' (2-amino-4-hydroxy-
and 2-amino-4-hydroxypteridine (AHP) appeared first, then Rhacophoro-jaune2' (the same or similar with the ` sepia -pterine'1O) in Drosophila)
accompanied by the development of the yellow pigment cells (xanthophores) and subsequently 2-amino-4-hydroxypteridine-6-carboxylic acid (AHP-6-COOH) and isoxanthopterin.
Quantitative changes of pterins in the PTU treated larvae. Larvae kept in PTU solution from the tail-bud stage were usually edematous and shortened appearance being subjected to some 10 % decrease in fresh weight per individual.
PTU treatment sometimes debilitated the animals and decelerated their developmental rate. At any rate, melanin synthesis was almost completely inhibited by this treatment, but a microscopic observation showed the presence of some melanin granules in melanophores, the degree of inhibition being variable according to species. Thus, the larvae of Triturus, Hynobius, R. nigromaculata, and Rhacophorus became albescent showing a sharp contrast to the darkened controls.
Even in black embryos of Buf o and R. japonica laid up with a large amount of melanin granules from the outset of development, the treated larvae were easily discernible from the controls because of their paler coloration.
The reduction or disappearance of xanthophores as well as guanophores was not observed.
The treated animals rather assumed more yellowish appearance than the normal.
This may result from the compensatory augmentation of the yellow pigments and/or xanthophores.
On chromatogram, a common and conspicuous difference in pterin content was detected between the experimental and control animals of all species. That is, in the treated animals, yellow fluorescent substances such as Rhacophoro-jaune and Buf o-yellow 211' fluoresced more intensely, while blue or violet fluorescent ones such as biopterin, AHP, isoxanthopterin, and AHP-6-COON more weakly than in the controls.
This feature seems to explain the yellowish and the bluish fluorescence in the total extract of the respective cases. Yellow fluorescing pterins were, in general, very unstable, e, g. Rhacophoro-jaune was transformed easily into AHP-6-COOH on the chromatogram.
Since the exact measure- in Table I .
The representative cases are given
As shown in Table I , all these substances decreased by PTU treatment, although their decreasing rate was variable depending on the species employed, the stages when removed to PTU solution or the duration of treatment. This variability may be caused from the different degree of melanin inhibition in the individual cases. As described before, the larvae kept in PTU solution were inclined to decelerate their development. Therefore, the decrease of these pterins may be attributable to such an incidental delay in embryonic development. In addition, it should be mind that these substances increase promptly at the postembryonic stage. To eliminate this uncertainty, comparison was made on the contents of the pterins in the PTU treated animals which were reared until the complete disappearance of the external gill (Rugh's stage 25j and in the younger larvae kept in tap water (st. 24) employing R. japonica. The result is given in Table II.   Table   is The larvae reared in this solution (10-60%) in the same way as in PTU became paler and grew up earlier than the controls (e, g. R, nigromaculata larvae kept in this solution for 11 days were subjected to a 37 % increase in fresh weight per individual) but pterin contents in such animals showed the similar decrease as in PTU treated ones. The result is given in Table III. On the other hand, when the larvae where melanophores had fully differentiated were removed into PTU solution, neither marked dedifferentiation of the apparent melanophores nor abnormality in pterin contents were detected at least in the treatment of 7 days.
Effect of phenylthiourea upon the pterin synthesis in chromatophores in explant.
A piece of the trunk neural crest of H, nigrescens embryo at the middle neurula stage (st. 17) was enclosed in a sheet of presumptive epidermis of the same embryo. One group (20 explants) were cultured in a standard Holtf reter's solution and another group (20 explants) in the Holtf reter's solution containing PTU in 10-i o%. The pterin content in each group was examined on the 7th day after operation when melanophores and xanthophores developed clearly in the control explants.
Melanin synthesis in PTU solution was almost completely inhibited while xanthophores developed well in both groups. The difference in pterin content between the two was quite comparable with that found in the previous experiment where the intact embryos were used. This result indicates that PTU affects directly the melanin and pterin systhesis in chromatophores, and not by the hormonal mediation as seen in the investigations of Recovery of pterin content in the PTU treated animals after removal to tap water.
When the PTU-albino was removed into tap water, the recovery of pterin content took place with the melanin synthesis.
Relation of the pterin metabolism to the melanin granules of different origin.
In the present experiment, the decreasing rate of melanin content in PTU treated animals was by no means relative to that of pterin content.
To cite an example of R, japonica, despite a Table I ), the same larvae showed only 17 o, decrease in total melanin content.* *' As described before, no pterins were detected before the melanophore differentiation even in the black embryo. This suggests that the pterin metabolism is associating with the melanin granules within the melanophores, and not with those laid during oogenesis. In fact, a difference in structure is known in the electron microscope between these different kinds of melanin granules.* * *' The present experiment reveals that there is a substantial interrelation between pterin synthesis and melanin formation in melanophore. However, it is difficult to explain the results entailed by PTU treatment from the one-sided viewpoint.
Among the rest, the presence of xanthophores should be taken into consideration. According to our experience, it is highly possible that isoxanthopterin or the most of yellow fluorescent substances such as Rhacophoro-jaune etc., at least in certain species, are present in xanthophores.
In this connexion, it deserves some notice that isoxanthopterin is found in both of melanophores and erythrophores (xanthophores) in goldfish.5' 1)
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